the ordinary operating cystoscope and the ordinary ureter with ease. When the balloon at the tip of the catheter has been inflated with only 0.5 mil of air ( Fig 6) the catheter is retained securely in the lower end of the ureter (Fig 7) , leaving the urologist free, to inject the contrast medium himself. If he glances periodically down the cystoscope he will see that the junction between the catheter and the ureter is completely watertight. The disadvantages of this catheter are its cost and the difficulty of resteri-lizing it. In spite of this it is likely to come into routine use once its advantages have been realized.
Where should retrograde ureterography be done and who should do it? Until the advent of these balloon catheters, the answers to these questions were simple-in the theatre, by the urologist. Now the answers are not so simple. Provided the balloon inflated in the lower ureter does not cause too much discomfort in the conscious patient, it may be possible to send him to the main X-ray department for ureterography. So the old question 'Which is better, retrograde pyelography or retrograde ureterography?' may be superseded by a new question, 'Which is better, retrograde ureterography in the theatre or in the main X-ray department?' Whatever the answer to this new question, retrograde ureterography can be recommended as a simple, practical and worthwhile investigation, which will usually give the urologist the essential information he needs to perform the correct operation. 
REFERENCE
Percutaneous renal puncture for the accurate radiological diagnosis of urinary tract obstruction is now some twenty-five years old (Kapandji 1949 , Weens & Florence 1954 , Wickbom 1954 . The classical indication for the technique has been the combination of inadequate information from the intravenous urogram together with a failed retrograde pyelogram. Although this is now an uncommon situation, interest in antegrade pyelography has continued for two main reasons. In carefully selected patients the approach has attractive advantages over retrograde studies (Sherwood & Stevenson 1972) , and can be used for temporary relief of severe obstruction as a 'needle nephrostomy' (Saxton et al. 1972) . We wish to report on our experience with 88 antegrade pyelograms, including urodynamic studies in children with dilated ureters.
Adults
Since 1972 we have performed 22 adult antegrade pyelograms. The principal indications were obstruction in a non-excreting kidney, and suspected (Table 1) . Among the latter group of 7 patients it has been particularly rewarding to be able to exclude upper tract tumours with confidence in 4 ( Fig 1) . However, this group also contains the one patient in our experience in whom the antegrade pyelogram was harmful: there was persistent pain following renal puncture, forcing removal of a completely obstructed kidney. In the group of 10 patients with one nonexcreting kidney, 5 percutaneous nephrostomies were performed at the same time. Four of these relieved obstruction satisfactorily, allowing careful planning of the definitive surgical procedure. The fifth patient had a pyonephrosis, and adequate drainage could not be achieved through the small percutaneous catheter.
We have had no cause to change our view that antegrade pyelography by simple needle puncture is a very helpful, safe investigation in properly selected patients.
Children
There are additional indications for antegrade pyelography in childhood. Our main concern in this report is with children's chronically dilated ureters, but there is also a useful place for the technique in more acute problems during infancy (Saxton et al. 1973) . When a cystic renal mass is found in the newborn, the intravenous urogram may point to the diagnosis of obstruction, without providing adequate detail of the level or nature of the responsible lesion. Alternatively, unilateral renal cystic disease may be suspected. Renal puncture is much more rewarding here than attempts at retrograde pyelography, in any event virtually impossible to perform in the newborn male infant because of the calibre of the urethra.
In general, the urographic finding of dilated ureters leads rather readily to the diagnosis of obstruction, but this inference may not always be true. This is a particularly important reservation in children. Severe, chronic upper urinary tract distension may be seen here, perhaps years after the relief of bladder outflow obstruction. This is an especially difficult problem insome boys with resected urethral valves, followed over months or years with no improvement, and sometimes even worsening of upper tract dilatation. There is no vesico-ureteric reflux, so does this imply a further ureteric obstructive lesion, or feeble atonic musculature? We had earlier searched for (Whitaker 1973a ). On successful renal puncture an initial contrast medium bolus was introduced, followed by normal saline perfusion.
Pressure in the perfusing system was measured continuously through a side-arm, and bladder pressure was recorded simultaneously through a urethral catheter. Transducers used for these synchronous measurements were calibrated before each study. We observed ureteric emptying fluoroscopically, at first with the bladder closed and filled with saline, and later when opened to atmospheric pressure via the draining catheter. There were difficulties. We were naturally anxious to keep our renal catheters of small calibre. However, they were then unable to cope with flow rates of 10 ml/min without considerable increase in resistance, or to overcome the large reservoir function of massively dilated ureters. The studies in 2 children were indecisive for these reasons, and we learnt that 14 gauge systems must be used.
In 2 additional children outside this series, we were unable to seat catheters satisfactorily in renal calyces. These failures emphasize that placing a percutaneous intra-renal catheter for prolonged perfusion is a more difficult undertaking than simple needle puncture of the kidney. It is best performed under general anmsthesia in children.
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Results
Simultaneous pressure measurements of the upper urinary tract under constant perfusion, and of the bladder at various stages of flling, might be expected to give a clear answer about the uretero-vesical pressure drop. If this is abnormally high (>10 cm water, Whitaker 1973b), and associated with abnormal pressure rises in the ureter under perfusion, obstruction at this level could be diagnosed with confidence. The approach has the advantage of doing away with measurement of the variable intra-abdominal pressure, since this is exerted on both sides of the suspected obstruction. In practice, only three studies in these children have provided such clear answers. In two we have found small upper tract pressure rises (<15 cm water) and pressure differences between ureter and bladder (<10 cm water). Obstruction could thus be excluded and surgery avoided (Fig 2) . One child showed a major upper tract pressure rise together with lower ureteric hold-up, pointing to an obstruction (Fig 3) . However, in three children with no abnormal pressure rises in their distensible ureters, or in the bladder, we have still seen persistent lower ureteric hold-up during screening of the antegrade pyelogram. We have therefore not been able to exclude an effective obstruction with certainty here: it is very striking that the ureter can be seen to empty readily when the bladder catheter is opened to atmospheric pressure. This implies that when intra-abdominal/ detrusor pressure is no longer exerted, enough of a pressure drop develops across the bladder wall to allow a very feeble ureter to empty. For such children conventional means of encouraging an empty bladder appear inappropriate, since the state of bladder filling has little influence on ureteric drainage here. The need for atmospheric pressure levels in the bladder (Fig 4) has led to vesicostomy in one of these children. This has been a rewarding operation, since there is now evidence of upper tract improvement for the first time in this patient's urograms (Fig 5) .
Conclusions
Antegrade pyelograms were performed in this small group of children to help with the difficult management problems of severe upper urinary tract dilatation. In selected patients simple needle puncture of the kidney can be useful in the diagnosis of uncomplicated lesions. For longstanding worsening ureteric distension associated with previous bladder outflow obstruction, urodynamic antegrade pyelogram studies will be needed. In our hands even these have not always differentiated obstructive lesions at the uretero-vesical junction from atonic failure of ureteric muscle as clearly as hoped. Since we are reporting on complex patients with the worst possible ureters, these results are perhaps not surprising. Abnormal, thick-wall bladder changes will have existed in these children since intra-uterine life, presenting a ready obstacle to urine impelled by grossly dilated, feeble ureters. Such minor obstructing lesions at bladder wall level might be easily overcome by healthy ureters, but we have found that our patients' poor ureters may simply dilate yet further under diuretic stress. Therefore no effective pressure gradient is established across the bladder wall to allow either effective urine flow, or even the diagnosis of obstruction on the classical grounds of raised pressure proximal to to lesion. However, it may be possible to encourage more efficient ureteric emptying in some of these children by lowering bladder pressure through exposure to the atmosphere. We have no doubt that combined functional and structural studies have much to offer in countering these problems.
